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1.0INTRODUCTION AND DESCRIPTION OF THE WATERSHED

Oak Creekis a subwatershed of tiWillow Creekwatershed. Th®ak Creelkwatersheds

locatedin Bottineau Countyin north centraNorth Dakota(Figurel). Oak Geekis 82.4miles
longon the North Dakota side of the United States/Canadian border. The headwaters lie in a
series of small lakes and wetlands in Manitoba, Saskatchewan, Canada, but a defined stream
system is lacking there. The headwagionof Oak Creek in North Dakoia considered to be
Lake Metigoshe in northern Bottineau Cou(fjgure 2) The Oak Creelvatershed has area

of 88,807acres The watershed flowsouth and empties into Willow Creek for a short distance
before Willow Creek empties into tiMouse Gours) River. Table 1summarizes some of the
geographical, hydrological and physical characteristié3ak Creek

Oak Creek Watershed
In North Dakota

T

-
| ;
‘“‘%KT nd Fix

Legend

- Oak Creek Watershed 0
Willow Creek - HUC 09010004

120 160

Miles

r______‘_‘ County Boundaries

Figure 1. Location ofOak Creek and Its Watershedin North Dakota.

Table 1. General Characteristics ofOak Creek and Its Watershed.

Legal Name OakCreek
Stream Classification |Class IlI
Major Drainage Basin |Souris River

8-Digit Hydrologic Unit

09010004

Counties BottineauCounty
Northern Glaciated Plains (Level IIljurtle Mountain,
Glacial Lake Basin, Glacial Lake Delta, Northern Black
Ecoregions Prairie(Level 1V)

Watershed Area (acres

88,807
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Watershed size in Canada is unknown

Manitoba, Canada

3 i
North Dakota, USA p X [

ﬁ Lake Metigoshe

Bottineaut
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Oak Creek Subwatersheds (12HUC)

— Impaired Reach ND-09010004-002-S_00

0 2 4 8 12 16 E__J County Boundaries

Figure 2. Impaired ReachND-09010004002S 00 Qak Creek) and Its Watershed
1.1 Clean Water Act Section 303(d) Listing Information

Based on th€010 Sectior803(d) list of impaired waters needing TMDLSs, the North
Dakota Department of Health (NDDoH) has identifteak Creelas fully supporting, but
threatenedor recreational beneficial use diezal coliform bacteria

Table 2. 2010 Section 303(d) TMDL Listing Information for Oak Creek.

Assessment Unit ID ND-090100@-002-S 00

Waterbody Description Oak Creekincluding all tributaries. Located Bottineau
County

Size 82.4miles

Impaired Designated Uses Recreation

Use Support Fully Supporting, bulhreatened

Impairment Fecal Coliform Bacteria
Priority High
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1.2 Ecoregions

Oak Creeks located within the Northern Glaciated Plains leveetbregion ands split
across four level 1V ecoregions. The watershed is comprisappobximatelyd5 percent
of the Turtle Mountain (46b), 30 percent of the Glacial Lake B44®c), 14 percent of
the Northern Black Prairie (46g), and 11 percent of the Glacial Dakeas (46d)
ecoregiongFigure 3).

The Northern Glaciaté Plairs arecharacterizedby a flat to gently rolling land=spe

composed of glacial drift. The subhumid conditions foster a grassland transition between
the tall and shortgrass prairie. High centrations of temporary and seadometlands

create favorable conditions for waterfowl. The Turtle Mounfd6b)level IV ecoregion

is an undulating landscape with abundant wesanilar to the Missouri Coteau.
However the Turtle Mountains contaiadger, deeper, and more numerous lakes.
Additionally, this ecoregion receives about ten inches rmpogeipitationthan the

surrounding drift plains; thus supports a forest cover of asjpeh, bburr oak, elm and

ash. The foresoils are erodible and pdgrsuited for cropland, though there is some
clearing for pastureland. The Glacial Lake Basins (46c) ecoregion was once occupied by
proglacal lakes formed when major stream or river drainages were blocked by glacial ice
during the Pleistocene. The smottpography, even flatter than the surrougdirift

plains, resulted from the slow buildup of wakeid sediments. The level, deep soils on

the lake plains are intensively cultivated. The Glacial Lake Deltas (46d) ecoregion was
deposited by rivers enteg the glacial lake basins. The heaviest sediments, mostly sand
and fine gravel, formed delta fans at the river inlets. As the lake floors were exposed
during withdrawal of the glacial ice, wind reworked theds@nsome areas into dunes,

which have a thinegetative cover and are at high risk for wind erosion. The Northern
Black Prairie (46g) ecoregion represents a broadgdbgical transition zone marking

the introduction from the north of a boreal influence in climate. Aspen and birch appear
in wooded eeas, willows grow on wetland perimeters, and rough rescue becomes evident
in grassland associations. This ecoregion has the shortest growing season and the lowest
January temperatures of any level IV ecoregion in the Dako&&S, 2006).

Though the till soil is very fertileagriculturalsuccess is subject to annual climatic
fluctuations.The soils present belong to the Order Mollisols aretomprised of many
different series. Many of the soils are droughty and used mainly for pa8tiB&EPA, et
al. 1998)
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Manitoba, Canada
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Figure 3. Level IV Ecoregions ofOak Creek Watershed.
1.3Land Use/Land Cover

Landusedata from the North Dakota Agricultural Statistics ServicBASS, 2005
indicates thathe watershed is primarily agricultur®X2 percent), consisting of crop
production and livestock grazirfgigure 4) Approximately44 percent of the
agricultural land is actively cultivated, tilled mainly femall grains and soybeagmsda
variety ofothercrops(Tables 3 and 4. Approximately36 percentof the watershed is
pasturefangehaylandstwo percent is low density urban developmemhile water and
woods make umore than 1percent of the watershed

There are no confined animal feeding operations (CAFOs) within the contributing
dranage but there aréhreepermittedanimal feeding operations (AFOsye medium

and two small, whichra zero dischargeperationsThe number ofnon-permitted animal
feeding operations unknown, but thought to be significant asigh proportionof the
watershed is in pasture and rateyed use While all CAFOs must obtain a permit, only
those AFOs that have the potential to impact water quality are required to obtain a permit
For more details on operations requiring a permit, please refer to NddthelBtate

Century Code, Chapter 3%-03.1-05.
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Table 3.Major Land Use Categories in the Section 303(d) Listed Oak Creek
Watershed (based or2005 NDASS data)

Major Category Acres Percent of Watershed
Agriculture/Cultivated 39,519.1 44.5 %
Pasture/Range/Hay 31,7041 357 %
Urban/BarrefFallow 2,1314 2.4%
Water 8,880.7 10.0%
Woods 6,5717 7.4%

Table 4. Land Use Types in the Section 303(d) Listed Oak Creek Watershed (based

on 2005NDASS data)

Land Use Type Acres Percent of Watershed
WheatSmall Grains 24,155.5 27.2 %
Soybeans 11,633.7 13.1%
Canola 2,042.6 2.3 %
Sunflowers 888.1 1.0%
Flax 444.0 0.5%
Beans/Peas 177.6 0.2%
Mustard 177.6 0.2%
Fallow 710.5 0.8 %
Pasture/Range 29,217.5 32.9 %
Hay/Alfalfa 2,486.6 2.8 %
Water 8,880.7 10.0 %
Woods 6,571.7 7.4 %
Urban 1,420.9 1.6 %
TOTAL 88,807.0 1000




Oak Creelecal Coliform BacteridMDL Final: October2010
Page6 of 30

__Manitoba, Canada

=

]

o i |
~——— Impaired Reach ND-09010004-002-S_00
Oak Creek Watershed
Landuse
[ ] Alfaifa
- Wheat; Barley; Oats
E Canola
- Flaxseed; Millet
- Beans

- Grasslands; Other Hay; Pasture/Range
|| Mustard Seed

E Soybeans
- Sunflowers
I vran
- Water
- Woods

Figure 4. Land Use Map forOak Creek Watershed (NDASS, 2005).
1.4 Climate and Precipitation

NorthDakotd s cl i mate is characterized by | arge
scales, light to moderate irregular precipitation, plentiful sunshine, low humidity, and
nearly continuous wind. Its location at the geographic center of North America results in
astrong continental climate, which is exacerbated by the mountains to the west. There are
no barriers to the north or south so a combination of cold, dry air masses originating in

the far north and warm humid air masses originating in the tropical regigukarly

overflow the state. Movement of these air masses and their associated fronts causes near
continuous wind and often results in large day to day temperature fluctuations in all
seasons. The average last freeze in spring occurs in late Mayfai, ttes first 32

degree or lower temperature occurs between SeptemBanti®3". However freezing
temperatures have occurred as late asJuite and as early as rAdigust.

About 75 percent of the annual precipitation falls during the period of thp

September, with 50 to 60 percent occurtiegweenApril andJuly (Figures 5 and6).

Most of the summer rainfall is produced during thunderstorms, which occur on an
average of 25 to 35 days per year. On the averaigsoccuronceevery three or four

days during the summer. Winter snowpack, although persistent from December through
March, only averages around 15 inches (Enz, 2008ure5 showsaverage monthly
precipitationdata from the Bottineau, ND station (320941) closé¢ohteadwaters of the
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reach and Figuré showsaverage monthly precipitatiatata from the Willow City, ND
station (329445) which is within two miles of the downstream end of the né4ule
these two graphs show that over time, monthly averaigidm twostations remain

consistent, there can be great differences in total precipitation from year to year at any
one site (Figuré&).

BOTTIMEAU, WD (320941)
Period of Record : 1/ 1/1893 to 12/31/7089
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Figure 5. Average Total Monthly Precipitation Data for the High Plains Regional
Climate Center Station at Bottineau, North Dakota (320941) from 189371 2009.
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Figure 6. Average Total Monthly Precipitation Data for the High Plains Regional
Climate Center Station at Willow City, North Dakota (329445) from 1893 2009.
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Yearly Total Rainfall
Morth Dakota Agricultural Weather Metwork (NDAWN)
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Figure 7. Total Annual Rainfall at the Bottineau, ND NDAWN Weather Station
(NDAWN, 2010).

During the years sampling was conducted in the Oak Creek watersta¢dnnual
precipitation waf1.57inches in 2005 anél.61linches in 2006 (Figuss/ and8).

Average annual temperaés and wind in 2005 were 40 F and 9.3 mph, while in 2006
they were 41 F and 8.9 mph respectivélpAWN, 2010).
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Figure 8. Daily Rainfall Amounts at the Bottineau, ND NDAWN Weather Station,
2006-2006.
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1.5 Available Data

Water quality data wasollected at five sitealongOak Creekn 2005 and 2006 (Figure

9). Samples were collected in 2005 from April until the middle of September. It was
determined that since there was extensive flooding in 2005, the data collected may not
represent a typicalear so additional dataerecollected in 2006. Unfortunately, 2006

was an extremely dry year and flows ceased in the creek by the middle of August.
nearby USGS Gauging Station (05123400) supplied data that was used to calculate flow
for the load duratin curves using the Drainageea Ratio Method described later in this
documentSome stage and discharge measurements were also taken at each of the five

water quality sampling sites.

£ Noith DaKota USA

i i X
{ Legend

{ ® Oak Creek WQ Sampling Stations

{ @ USGS Gauging Station
T gpcill—— Impaired Reach ND-09010004-002-S_00
4 Other Rivers/Streams
Oak Creek Watershed
Roalnjs
i L B

i
|

i 5

i et
I

i

0: 15 3 6 9 12
-—— Miles

Figure 9. Sampling Site Locations orOak Creek
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1.5.1 Fecal ColifornBacteriaData

The five water quality sampling sites along Oak Creek were monitored for fecal
coliform bacteria.While the state of North Dakota has an E. coli bacteria standard
(see Section 2.2), no E. coli data are availabl®©fatCreekin North Dakota. The
recreation season in North Dakota is May 1 to September 30 (NDDoH, 2006).

Tables5 - 9 providedata summaries for each site (385339, 385340, 385341,
385342, and 385343)The data were pooled across years 24td 20®) and tle
geometric mean concentration of fecal coliform bacteria and the percent of samples
over 400 CFU/100mL were calculated for each month during the recreational
period of May 1 through September B@r values returned as below detection
limit, half of the \alue of the detection limit (EFU/100mL) was used in
calculations. For values returned as too numerous to count, a value of 1,500
CFU/100mL was used in calculatiomdue to flow and personnel limitations, few
than the fivesamplepreferredminimum werecollected in the months of July
through SeptemberA summary of all of the fecal coliform dagéaeprovidedin
Appendix A.

For all of the siteshe month oflune saw the greatest numbefewfal coliform
bacteriasampleswith elevated concentrationwith site 385343 (downstreamost

site) being the most impaired site of the five. Since the entire reach of Oak Creek is
listed as impaired (NDDoH, 2010), and since the downstmast site seems to be

the most impaired of the sites sampled, this igidta that will be used to develop

the load duration curve for the TMDL. If an implementation plan is initiated, data
from the other stream sites, along with any new data collected, can be gséatkto
implementation of BMPs throughout the watershed.

Table 5. Summary of Fecal Coliform Bacteria Data(CFU/100 mL) for Site
385339, (208-2006).

% Over 400| % ND* | Beneficial Use

Month | N | Min. | Max. | Geomean | (CFU/100mL) | (of total) | Support
Fully

MAY 9 |ND 80 7.35 0.0/ 778 Supporting
Fully
Supporting but

JUN 4 |ND | 1400 20.45 25.0| /-0 | Threatened
Fully

JUL 2 |ND ND 5.00 0.0| 100.0 | Supporting
Fully

AUG 3 |ND 10 7.94 0.0 333 Supporting
Fully

SEP 1 |ND ND ID? 0.0|100.0 | Sugporting

IND = NonDetect (below lab detection limitsJD = Insufficient Data
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Table 6. Summary of Fecal Coliform Bacteria Data(CFU/100mL) for Site
385340, (208-2000).

% Over 400 | % ND' | Beneficial Use

Month |N |Min | Max | Geomean | (CFU/100mL) | (of total) | Support
Fully

MAY 14| ND 330 15.61 0.0 42.9 | Supporting
Fully
Supporting but

JUN 6 ND | TNTC? 78.30 33.3 33.3| Threatened
Fully

JUL 2 30 40 34.64 0.0 0.00| Supporting
Fully

AUG 3 ND 60 24.66 0.0 33.3| Supporting
Fully

SEP 1 ND ND ID® 0.0 100.0| Supporting

IND = Non-Detect (below laldetection limits) TNTC = Too Numerous To Count’ID = Insufficient Data

Table 7. Summary of Fecal Coliform Bacteria Data(CFU/100mL) for Site
385341, (208-2000).

% Over 400 | % ND' | Beneficial Use

Month | N | Min Max | Geomean | (CFU/100mL) | (of total) | Support
Fully

MAY 16| ND 100 16.87 0.0 18.8| Supporting
Fully
Supporting, but

JUN 8 10 1400 115.01 37.5 0.0 | Threatened
Fully

JUL 2 10 30 17.32 0.0 0.0 | Supporting
Fully

AUG 3 ND 70 19.13 0.0 33.3| Supporting
Fully

SEP 1 20 20 ID? 0.0 100.0| Supporting

IND = NonDetect (below lab detection limits)D = Insufficient Data

Table 8. Summary of Fecal Coliform Bacteria Data(CFU/100mL) for Site
385342, (208-2006).

% Over 400 | % ND" | Beneficial Use
Month |N |Min | Max | Geomean | (CFU/100mL) | (of total) | Support
Fully
MAY 16 ND 260 15.61 0.0 25.0 | Supporting
Fully
Supporting, but
JUN 8 ND | TNTC? 78.30 375 12.5| Threatened
Fully
JUL 2 10 0.0 | Supporting
80 34.64 0.0
AUG 3 30 0.0 | Fully
180 24.66 0.0 Supporting
Fully
SEP 1 20 20 ID® 0.0 0.0 | Supporting

IND = NonDetect (below lab detection limitSJTINTC = Too Numerous To CounD = Insufficient Data




Oak Creelecal Coliform BacteridMDL

Final: October2010
Pagel2 of 30

Table 9. Summary of Fecal Coliform Bacteria Datg CFU/100mL) for Site
385343, (208-2000).

% Over 400| % ND* | Beneficial Use

Month | N | Min | Max Geomean | (CFU/100mL) | (of total) | Support
Fully Supporting
MAY 16 ND | TNTC? 87.30 18.75 6.25| but Threatened
JUN 8 60| TNTC? 222.09 12.5 0.00| Not Supporting
JUL 2 20 200 63.25 0.0 0.00| Fully Supporting
AUG 3 10 300 31.07 0.0 0.00 | Fully Supporting
SEP 1| ND ND ID3 0.0] 100.00| Fully Supporting

IND = NonDetect (below lab detection limitsS)TNTC = Too Numerous To CourD = Insufficient Data

Fecal coliform bacteria interpretation includes the entire open water period, but
TMDL interpretation is restricted to the period between May 1 and September 30,
to match the Stateds water quality stand

1.5.2 Hydraulic Discharges

A daily discharge record was constructed@ak Creelksite 385343ising the
DrainageArea Ratio MethodKies et al., 2000) and the historical discharge
measurementd 987 2009)collected by the USGS at gauging statiod 2&00
located in the Willow Creek watershd&igure 8) Site 3&%343on Oak Creeks
locatedwithin theWillow Creekwatershedso an apmpriate portion of the flow at
the USGS site was used in calculations as further described in Sectidheflow
duration curvébased on the synthesized flow rectodsite 385343 can be found in
Appendix B.

2.0 WATER QUALITY STANDARDS

The Clean Wadr Act requires that Total Maximum Daily Loads (TMDLS) be developed for
waters on a state's Section 303(d) |ist. AT
wasteload allocations for point sources and load allocations for nonpoint sources and natural
backgroundd such that the capacity of the
exceeded. The purpose of a TMDL is to identify the pollutant load reductions or other actions
that should be taken so that impaired waters will be able to attaer guality standards.

TMDLs are required to be developed with seasonal variations and must include a margin of
safety that addresses the uncertainty in the analysis. Separate TMDLs are required to address
each pollutant or caeof impairment (i.e., f&al coliform bacterip

wat

2.1 Narrative Water Quality Standards

The North Dakota Department of Health has set narrative water quality standards that
apply to all surface waters in the State. The narrative general water gtelidiards are
listed below (NDDoH, 2006).

o All waters of the State shall be free from substances attributable to municipal,
industrial, or other discharges or agricultural practices in concentrations or
combinations that are toxic or harmful to humansgnatfs, plants, or resident
aquatic biota.
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¢ No discharge of pollutants, which alone or in combination with other substances,
shall:

1. Cause a public health hazard or injury to environmental resources;
2. Impair existing or reasonable beneficial uses of#oeiving waters; or

3. Directly or indirectly cause concentrations of pollutants to exceed
applicable standards of the receiving waters.

In addition to the narrative standards, the NDDoH has set a biological goal for all surface
waters in the State. Tpoal st ates that AdAthe biological
be similar to that of sites or waterbodies determined by the department to be regional
reference siteso (NDDoH, 2006) .

2.2 Numeric Water Quality Standards
Oak Creekis a Class Il strearwhich carries the following definitio(NDDoH, 2006)

Class Il - The quality of the waters in this class shall be suitable for agricultural and
industrial uses. Streams in this class generally have low average flows with prolonged
periods of no flow. During periods of no flow, they are of limited value for recreatidn a

fish and aquatic biota. The quality of these waters must be maintained to protect
secondary contact recreation uses (e.g., wading), fish and aquatic biota, and wildlife uses.

Numeric criteria have been developed for Clakstreams fobothfecal coiform
bacteriaand E. coli bacterifilable10). Both bacteria standasthpply only during the
recreation seasarf May 1 to September 30.

Table 10. North Dakota Fecal Coliformand E. coliBacteria Standards for Clasdl |

Streams.
Water Quality Standard
Parameter Geometric Mean Maximum?
Fecal Coliform Bacteria 200 CFU/100 mL 400 CFU/100 mL
E. coli Bacteria 126 CFU/100 mL 409 CFU/100 mL

1Expressed as a geometric mean of representative samples collected during any consetayipe36d.
2 No more than 10 percent of samples collected during any consecutil@y3ieriod shall individually exceed the
standard.

3.0 TMDL TARGET

A TMDL target is the value that is measured to judge the success of the TMDL effort. TMDL
targds must be based on state water quality standards, but can also include site specific values
when no numeric criteria are specified in the standard. The following TMDL targeafor

Creekis based on the North Dakota water quality standard for fecabiulibacteria. If the

target is met, the recreation beneficial use will be fully supported.
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3.1Fecal Coliform Bacteria Target

Oak Creeland its tributaries aneot supportingrecreation useue tofecal coliform

bacteria counta/hich exceed the North Dakota water quality standard. The North

Dakota water quality standard for fecal coliform bacteria is-de&80geometric mean of

200 CFU/100 mL during the recreation season which is from May 1 to Septatbkr
addition, no mor¢han terpercent othe samples collecteday exceed 400 CFU/100

mL. While the standard is intended to be expressed as ttay3geometric mean, the

target is expressed as the daily average fecal coliform bacteria concentration based on a
single grab saple. Expressing the target in this way will ensure the TMDL will result in
both components of the standard being met and that recreational uses are restored

Currently, the state of North Dakota has both a fecal coliform bacteria standard and an E.
coli bacteria standard. During the current triennial water quality standards review period,
the Department will be eliminating the fecal coliform bacteria standard and will only

have the E. coli standard for bacteria. This standards change is recommeritetd 8y t

EPA as E. coli is believe to be a better indicator of recreational use risk (i.e., incidence of
gastrointestinal disease). During this transition period to an E. coli only bacteria
standard, the fecal coliform bacteria target for this TMDL andehelting load

allocation is believe to be protective of the E. coli standard as well. This conclusion is
based on the assumption that the ratio of E. coli to fecal coliform in the environment is
eqgual to or less that the ratio of the E. coli bacteriadstahto the fecal coliform bacteria
standard, which is 63% (126:200). If the ratio of E. coli to fecal coliform in the
environment is greater than 63%, then it is unlikely that the current TMDL will result in
attainment of the E. coli standard. The dépant will assess attainment of the E. coli
standard through additional monitoring con
and beneficial use assessment methodology.

4.0 SIGNIFICANT SOURCES
4.1 Point Sources

Within Oak Creekwvatershed there at&o wastewatetreatment systenmgermitted

through theNorth Dakota Pollutant Discharge Elimination System (NDPDES) Program.

One inBottineay ND and one further upstream near the headwaters at Lake Metigoshe
managed by the Lake Metigjoe Recreational DistricEach system is allowed to

di scharge on an fias neededo basis, )which a
No fecal coliform or E. coli monitoring is required in either of the NDPDES permits, so

no bacteria data is avail@Wasteloadllocations are given to these facilities as

described later in Section 5Bwellings in this watershed also utilized individsabtic

waste systems.

There are no confined animal feeding operat{@®%FOs) in Oak Creekvatershed.

There arghreepermitted AFOs in the watershashe medium (less than 1000 cattle) and
two small (less than 300 cattle)owever, they are zero discharge facilities and are not
deemed a significant source for this report.
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4.2 Nonpoint Sources

TheTMDL listed segment on OdRreek is experiencing fecal coliform bacteria pollution
from nonpoint sources in the watersheidestock production is a significant agricultural
practice in the watersheBrimary nonpoint sources for fecal coliform bacteri@iak
Creekwatershed are as follows:

¢ Runoff of manure from cropland and pasture if there is knowledge of manure being
applied,;

¢ Runoff of manure fromunpermittedcanimal feeding areas

¢ Direct deposit of manure intDak Creelby livestock

Wildlife may alsocontribute to the fecal coliform bacteria found in the water quality
samples, but most likely in a lower concentration. Wildlife are nomadic with fewer
numbers concentrating in a specific area, thus decreasing the probability of their
contribution of fechmatter in significant quantities.

Septic system failure might also contribute to the fecal coliform bacteria in the water
quality samples. Failures can occur for several reasons, although the most common
reason is improper maintenance (e.g. age, insteqpumping). Other reasons for failure
include improper installation, location, and choice of system. Harmful household
chemicals can also cause failure by killing the bacteria that digest the waste. While the
number of systems that are not functignproperly is unknown, it is estimated that 28
percent of the systems in North Dakota are failing.

5.0 TECHNICAL ANALYSIS

In TMDL development, the goal is to define the linkage between the water quality target and the
identified souce orsources of the pollutant (i.Becal coliform bacteria) to determine the load

reduction needed to meet the target. To determine the-aadsffect relationship between the
water quality target and t he mathedologywasesed. sour c

The loading capacity or TMDL is the amount of pollutant (e.g. fecal coliform bacteria) a
waterbody can receive and still meet and maintain water quality standards and beneficial uses.
The following tehnical analysis addresses fheal coliformbacteridoad allocation and the

load allocation reductions necessary to achieve the water quality standards target of 200
CFU/100 mL plus a margin of safety.

5.1 Mean Daily Stream Flow

In northrcentralNorth Dakota, rain events avariable, occurring during the months of

April through August. Rain events can be sporadic and heavy or light, occurring over a
short duration or over several days. Precipitation events of large magnitude, occurring at
a faster rate than absorption, cdnite to high runoff events. These events are
represented by runoff in the high flow reginihe medium flow regime is represented

by runoff that contributes to the stream over a longer duraktomlow flow regime is
characteristic of drought or predgtion events of small magnitude and do not contribute

to runoff.
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Flows for the watershed were determined by utilizing the DraiAaiga Ratio Method
developed by the USGS (Ries et. al, 2000). The DraiAage Ratio Method assumes

that thestream flowat the ungauged site is hydrologically similar (same per unit area) to

the stream gauging station used as an indamxd usevas also compared for the two
watersheds to determine similaritid@blel11). Drainage area aridnd usefor the
ungauged site 85343 as well adand usédor the index site (0512340@)asdetermined
through GIS using digital elevation models (DEMs) and thé&s2IDASSland use
database. Streamflow datad drainage ardar the index station (23400 was
obtained from the USG®/ater Science Center website. The index statioh48%00
streamflow data was then divided by the drainage area to determine streamflows per unit

area at the index station. Those values are then multiplied by the drainage area for the

ungauged site tobdain estimated flow statistics for the ungauged site.

Table 11. Land UseComparison for Willow Creek and Oak Creek Watersheds.
Index Station Ungauged Site
Willow Creek Oak Creek

Watershed Watershed
Watershed Watershed

Acres | Percentage Land useName Percentage| Acres
264,294 .4 35.6% Wheat/Small Grains 27.246 | 24,155.5
64,588.8 8.7% Soybeans 13.1% | 11,633.7
9,057.3 1.22% Canola 2.3% | 2,042.6
14,773.8 1.99% Sunflowers 1.0% 888.1
6,8301 0.92% Flax 0.%% 444.0
6,5331 0.88% Beans/Peas 0.2% 177.6
222.7 0.03% Mustard 0.2% 177.6
18,411.5 2.48% Corn 0% 0
3,712.0 0.50% Fallow 0.8% 710.5
227,916.8 30.70% Pasture/Range 32.9%6 | 29,217.5
18,560.0 2.5% Hay/Alfalfa 2.8 | 2,486.6
60,802.6 8.19% Water 10.00 | 8,880.7
37,7885 5.09% Woods 7.4% | 6571.7
8,9084 1.20% Urban/Developed 1.6%| 1,420.9
742,400 Total Acres 88,807

5.2 Flow Duration Curve Analysis

The flow duration curve serves as the foundation for the load duration curve used in the
TMDL. Flow duration curve analysleoks at the cumulative frequency of historic flow

data over a specified time period. A flow duration curve relates flow (expressed as mean
daily discharge) to the percent of time those mean daily flow values have been met or
exceeded. perdenteoftimesxeedel (A . e . , durati on)
ranging from 0 to 100 percent, thus accounting for the full range of stream flows. Low
flows are exceeded most of the time, while flood flows are exceeded infrequently

prov
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(USEPA, 2007).

A basic flow duration curve runs from high to low (0 to 100 percent) along-&éxésx

with the corresponding flow value on thexyis (FigurelQ). Using this approach, flow
duration intervals are expressed as a percentage, with zero corresponding toetéte high
flows in the record (i.e., flood conditions) and 100 to the lowest flows in the record (i.e.,
drought). Therefore, as depicted in Figléea flow duration interval ahirty-three

(33) percent, associated with a stream flowl dfcfs, implies thaB3 percent of all

observed mean daily discharge values equal or excéeds.

Once the flow duration curve is developed for the stream site, flow duration intervals can
be defined which can be used as a general indicator of hydrologic condition (ies, wet
dry conditions and to what degree). These intervals (or zones) proditierzal insight

about conditions and patterns associated with the impairment (fecal coliform bacteria in
this case) (USEPA, 2007). As depicted in Figlgethe flow duration curvéor site

385343, representing TMDL segment NB010004002S_00, was divded intofour

zones, one representing high flowsg@ercent)or flow which are equal to or greater
than35.9cfs, another fomoistcondition$6-24 percenf, one fordry conditions(24-33

percent) and one for low flow(33-49 percentBased on the flowuration curve

analysis, no flow (or zero flow) was met or exceed@d 400 percent of the time

These flow intervals were defined by examining the range of flows for the site for the
period of record and then by looking for natural breaks in theémard based on the

flow duration curve plot (Figurg0). A secondary factor in determining the flow

intervals used in the analysis is the number of fecal coliform observations available for
each flow interval.

10000 |

High Moist Dry Low No Flow

1000

100 \
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~

0.01
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—
o

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
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Figure 10. Flow Duration Curve for Oak Creek Site 3&%343 Located at the Outlet to
Willow Creek, in North Dakota.
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5.3 Load Duration Curve Analysis

An important factor in determining NPS pollution loads is variability in stream flows and
loadsassociateavith high and low flow. To better correlate the relationship between the
pollutant of concern and hydrology of the 303(d) listed segment, a load duration curve
was developed fadDak CreekThe load duration curve was derived using the 200
CFU/1MmL State water quality standaatid the flows generated as described in
Sectiors5.1and 5.2

Observed irstream fecal coliform bacteria concentrations from monitoring38i843,
representing the entire TMDL segment 0B010004002-S_00(Appendix A)were

convertedo pollutantloads by multiplying fecal coliform bacteria concentrations by the

flow and a conversion factor. These loads are plotted against the percent exceeded of the
flow on the day of sample collectioRigurell). Points plotted abowe 200 CFU/100

mL target curve excedtie water qualityarget. Points plotted below the curve are

meeting thevater qualitytarget of 200 CFU/100 mL.

For each flow interval or zone, a regression relationship was developed between the
samples whicloccur above the TMDL target (200 CFU/100 mL) curve and the
corresponding percent exceeded flow. The load duration curve for SB438
representing impaired reach NID010004002-S_00,depicting the regression
relationship for each flow interval is provided in Figadfe

The regression line fdrigh flow, moist condition, dry condition, and low flows were
then used with the midpoint of the percent exceeded flow for that intervdttdata the
existing total fecal coliform bacteria load for that flow interval. For exampleigure

11, the regression relationship between observed fecal coliform bacteria loading and
percent exceeded flow for tigh flow and moist conditiomtervak are

Fecal coliform load (expressed as OFUs/day) = antilogltercept+ (SlopePercent
Exceeded Flow))

Where the midpoint of thieigh flow interval fromO to 6percent is3.01percent, the
existing fecal coliform load is:

Fecal coliform load (10CFUs/day) = antilogq.27+ (-9.98:0.0301))
= 94,201 x 160 CFUs/day

Where the midpoint of the moist condition flow interval fréro 24 percent is15.01
percent, the existing fecal coliform load is:

Fecal coliform load (10CFUs/day) = antilog4.90+ (-7.07*0.1501))
=6,916x 10’ CFUs/day

The midpoint for the flow interval is also used to estimate the TMDL target load. In the
case of theprevious example, the TMDL target load for the midpowit3.01 and 15.01
percent exceeded flow derived from the 200 CFU/100 mL TMDL target saree

32,472x 10’ CFUs/day and,098 x 10’ CFUs/day, respectively.
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Figure 11. Load Duration Curve for Oak Creek Site 3&%343 (The curve reflects
flows collected from 1987 2009)

5.4WasteloadAllocation Analysis

5.4.1 Bottineau, ND Wastewater Treatment System

According to the NDPEDS permit for Bottineau, NdDwastewatedischarge is
all owed on an Dissmrgenno@tdriagtepa{bMRs)iinsicate
this wastewater treatment system averagesdischargeper year, with up to

four timesa yearduring heavy precipitation years. BasedioeDMR data,
average d&y discharge during the recreation season (Mayseptember 30) for
the years 2005 to presentdid 3million gallons per dayMGD) during the
intermittent discharge (Appendix CTypically this is a combined discharge from
two cells. Assuming they discharged from each cell separately{fb4 days
rather than the typicalB daystheiraverage dailgaily discharge would be
reduced t8.02MGD (Appendix C)

Since no fecal cdbrm or E. coli bacteria datarecollectedas a permit

requirementa fecal coliform concentration @0 CFUs/100 mLis assimed for

the wasteload allocation calculatioBince no fecal coliform or E. coli bacteria

data are collected, the system is gissd the water quality standards value of 200
CFU/100mL for this TMDL. This value was chosen both because it is the North
Dakota water quality standard, and because those dischargers throughout the state
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that are required to sample for bacteria are asgitinie same value in their
permit. While these facilities have a permit limit of 200 CFU/100mL for this
TMDL, their discharge is typically much les$he average fecal value for 755
discharges from January 1, 2000 through August 1, 2010 for the geseral p
covered facilities (NDG12 and NDG22) with fecal coliform monitoring
requirements in their permits is 84 CFUs/100 ml. Thsteload allocation for
Bottineau, ND was determined by takiagaveragedaily dischargesolumeof
3.02 MGDmultiplied by a fecal coliform concentration @0CFUs/100 mL,
times appropriate conversion factors.

WLA = 3.02million gallons/day * 200 CFUs/100mL
= 3.02million gallons/day * 3.7854 L/gal*1000mL/L200CFU/100mL

=2,286.381x 10’ CFUs/day

5.4.2 Lake MetigoshBecreational District Wastewat€reatment System

According to the NDPDES permit for Lake Metigoshe, the District is allowed to

di scharge on an fAas neededod basis. The
system averages discharges twice per year,waitto four times a year during

heavy precipitation years. The last year that the District discharged four times

was during the 2005 floods. In 2006 in response to the flooding events and a
growing demand placed on the system by new housing construbgoDistrict

added two new cells to their system to reduce the needed discharges.

Based on DMR data, average daily discharge during the recreation season (May 1
I September 30) for the years 2005 to present is 1.41 million gallons per day
during the intemittent discharge (Appendix C). Since no fecal coliform or E. coli
bacteria data are collected for this site either, the system is also assigned the water
guality standards value of 200 CFU/100mL for this TMDL.

Wasteload allocation for Lake Metigoshe Retional District was determined by
taking the average discharge and multiplying byabsumed fecal coliform
concentration o200CFUs/100mL, times appropriate conversion factors.
WLA = 1.41million gallons/ day *200CFUs/100mL
= 1.41million gallons/day * 3.7854 L/gal*1000mL/L200CFUs/100mL
=1,067.483 10’ CFUs/day
5.5 Loading Sources
Themajority ofload reductions can generabg allotted to nonpoint sources. However,
to account for uncertainty due periodic discharges from permittasunicipal facilities

(e.g. Bottineau, ND)wasteloadallocations (WLAS) are included for the impaired
segment NE09010004002-S_0Q
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The most significant sources of fecal coliform bacteria loading remain nonpoint source
pollution originating from livestdc Based on the data available, the general focus of
BMPs and load reductions for the listed segment should bemermittedanimal
feeding areggange/pastureland and riparian areas that are greatly disthiigbdr
priority should be given to the anahfeeding area®catedin close proximity tadDak
Creek

One of the more important concerns regarding nonpoint sources is variability in stream
flows. Variable stream flows often cause different source areas and loading mechanisms
to dominate (Cleland®003). TMDLs were developed fdwo flow regimes (i.e.high

flows and moist conditionsas samples indicated there were exceedarfdes water

quality standard during tho$lews.

By relating runoff characteristics to each flow regime one can +vitich sources are
most likely to contribute to fecal colifortvacteridoading. Animals grazinguithe

riparian area contributecal coliform bacteria by depositing manure where it has an
immediate impact on water quality. Due to the close proximityariure to the stream
or by direct deposition in the stream, riparian grazing impacts water quality at high,
medium and low flows (Tabl&2). In contrast, intensive grazing of livestock in the
upland and not in the riparian area has a high potentialgaadnwater quality at high
flows and medium impact at moderate flows. Exclusion of livestock from the riparian
area eliminates the potential of direct manure deposit and therefore is considered to be of
high importance at all flows. However, intensivazjng in the upland creates the
potential for manure accumulation and availability for runoff at fiigs and a high
potential forfecal coliform bacteria contamination.

Table 12. Nonpoint Sources of Pollution andTheir Potential to Pollute at a Given

Flow Regime
Flow Regime
Nonpoint Sources High Flow Moist/Dry  |Low Flow
Conditions

Riparian Area Grazing (Livestock) H H H
Animal Feeding Operations H M L
Manure Application to Crop and H M L
Range Land
Intensive Upland Grazing (Livestock H M L

Note: Potential importance of nonpoint source area to contribute fecal coliform bacteria loads under a gregimfiew
(H: High; M: Medium; L: Low)

6.0 MARGIN OF SAFETY AND SEASONALITY
6.1 Margin of Safety

Section303(dpf t he Clean Water Act and the U.S.
(EPA) regulations require that ATMDLs shal
and maintain the applicable narrative and numerical water quality standards with seasonal
variaions and a margin of safety which takes into account any lack of knowledge
concerning the relationship between efflue
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of safety (MOS) can be either incorporated into conservative assumptions used to
develop therMDL (implicit) or added as a separate component of the TMDL (explicit).

To account for the uncertainty associated with known sources and the load reductions
necessary to reach the ™M target of 200 CFU/100 mL, a tgercent explicit margin of
safety was used for this TMDL. The MOS was calculateermagercent of the TMDL.

In other worddenpercent of the TMDL is set aside from the load allocation as a MOS.
Thetenpercent MOS was derived by taking the differebneaveen the points on the load
duration curve using the 200 CFU/100 mL standard and the curve using the 180 CFU/100
mL.

6.2 Seasonality

Section 303(d)X)(C) of the Clean Water Act and associated regulations require that a
TMDL be established with seasonal variatio@ak CreeKTMDL addresses seasonality
because the flow duration curve was developed using 20 years of USGS gage data
encompassing twelve mths of the year. Additionally, the water quality standard is
seasonally based on the recreation season from May 1 to September 30 and controls will
be designed to reduéecal coliform bacteridoads during the seasons covered by the
standard.

7.0TMDL

Table13 provides an outline of the critical elementQ&k Creelecal coliform bacteria

TMDL. The TMDLs are presented in Taldld. This Table provides an estimate of the existing

daily load and an estimate of the average daily loads necessary to meet the water quality target
(i.e. TMDL load). This TMDL load includes a load allocation from known nonpoint sources and

a ten percent mgm of safetylt should be noted that the TMDL loads, load allocations, and the
MOS are estimated based on available data and reasonable assumptions and are to be used as a
guide for implementationThe actual reduction needed to meet the applicable wasdity

standards may be higher or lower depending emdbults of future monitoring

Table 13. TMDL Summary for Oak Creek.

Category Description Explanation

Beneficial Use Impaired Recreation Contact Recreation (i.e. swimming, fishing)

Pollutant Fecal Coliform See Section 2.1

Bacteria

TMDL Target 200 CFU/100 mL | Based on North Dakota water quality
standards

Significant Sources Nonpoint Source | There are no contributing poisburces in the
watershedlLoads are a result of nonpoint
sources (i.e., rangeland, pasture land, etc.)

Margin of Safety (MOS) Explicit 10%

The TMDL can be described by the following equation

TMDL = LC = WLA + LA + MOS where:






